PF: perfusion flow; HR: heart rate.
FIG. 3. Absence of vasoconstriction
induced by norepinephrine and dopamine injection into the sinus node artery after phentolamine treatment. SBP: systemic blood pressure; PF: perfusion flow; HR: heart rate .
DISCUSSION
Since the first application of a beta-adrenergic blocking agent to the study on the coronary circulation was done by HASHIMOTO et al.1), there have been many reports of coronary vascular responses to naturally occurring catecholamines after administration of beta-blocking agents. HASHIMOTO et al . used a bubble flow meter to measure the coronary blood flow in the Langendorff preparation perfused with the blood from a donor dog by cross circulation technique.
Intra-coronary injections of epinephrine and norepinephrine produced increases in coronary flow and myocardial oxygen consumption , but after beta-adrenergic blockade by dichlorisoproterenol the same drugs reduced coronary flow. In the present study, the canine sinus node artery was cannulated and perfused with a constant pressure at 100 mmHg. Mean arterial inflow was measured with an electromagnetic flowmeter (Nihon Kohden MF-2). Vasodilator response was induced by catecholamines, and this was blocked by propranolol which is beta-adrenergic agent.
In several dogs, a vasoconstrictor response induced by naturally occurring catecholamines (dopamine, norepinephrine and epinephrine) was completely blocked by alpha-blocking agents such as phentolamine and phenoxybenzamine.
In 1965, ZUBERBUHLER and BoHR4), using isolated strips from small coronary arteries of dogs, demonstrated a relaxation resulting from epinephrine and norepinephrine.
This relaxation was blocked by beta-adrenergic blocking agent. In contrast, strips from large coronary arteries occasionally contracted in response to catecholamines and this could be blocked by and alpha-receptor blocking agent.
The sinus node artery which is small and straight runs across the surface layer of auricle to the sino-atrial node. After leaving the sino-atrial node, it branches off small arteries to the superior vena cava and the right atrial appendix.
The size of this artery is intermediate between small and large coronary arteries which ZUBERBUHLER and BOHR used in their experiments.
The presence of alpha-and/or beta-adrenergic receptors in the sinus node artery will probably be consistent with those results of ZUBERBUHLER and BOHR.
If the vasodilatation caused by catecholamines is ascribed to myocardial stimulation with subsequent metabolic increase, vasodilatation will last longer even after the recovery from the positive chronotropic response.
The vasodilator response to catecholamines, however, disappeared keeping pace with the recovery from the positive chronotropic response.
Then the increase in flow rate of the sinus node artery may probably be due to beta-adrenergic vascular relaxation.
The present findings indicate the direct coronary vasodilator action of catecholamine both for ordinary myocardial arteries as well as the specific coronary artery such as the sinus node artery.
As previously reported9), the sino-atrial node is sensitive to pressure changes in the sinus node artery, which is one of the main branches of the right coronary artery.
Thus the sino-atrial node may probably respond to the change in aortic pressure.
And alpha-and beta-adrenergic receptor mechanisms in this artery may be operative in the pressure dependent activity of the sino-atrial node.
SUMMARY
Constant pressure perfusion of the sinus node artery at 100 mmHg was arranged in vagotomized dog heart in situ and adrenergic receptor mechanism of the sinus node artery was studied.
Vasoconstrictor and/or dilator responses were obtained when naturally occurring catecholamines, i. e., dopamine, norepinephrine and epinephrine were given intra-arterially.
Response to isoproterenol was exclusively vasodilatation. The vasodilator response to the catecholamines was prevented by propranolol, one of the adrenergic blocking agents, while the vasoconstrictor response was abolished by injection of alpha-adrenergic blocking agent, phentolamine or phenoxybenzamine , selectively into the sinus node artery.
It was concluded that the existence of both alpha-and beta-adrenergic receptors even in the sinus node artery which is functionally different from the ordinary myocardial arteries.
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